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I, Lewis Dwight Funic, of 1200, West 
Road, Whfrtier, California, United States of 
America, a Citizen of the United States of 
America, do hereby declare the invention, for 

5 which I pray that a patent may be granted 
to me, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 
This invention comprises useful improve- 

10 ments in an injector assembly for automatic- 
ally injecting liquid fertilizer into an irriga- 
tion system in proportion to the rate of flow 
of water therein. 
The principal object of this invention is 

15 to provide an apparatus for automatically sup- 
plying a liquid fertilizer to an irrigation sys- 
tem such as that employed for permanent 
installation for greenhouses, groves or 
orchards. 

20 An important object of the invention is to 
provide an apparatus whereby liquid fertilizer 
may be automatically injected into an irriga- 
tion system at a fixed ratio or proportion rela- 
tive to the flow of water in the irrigation 

25 system. 

A further object of the invention is to pro- 
vide an apparatus in conformity with the 
foregoing object which shall be completely 
automatic in its operation wherdby the quan- 

30 tity of the fertilizer injected may be varied 
in accordance with and by means of vari- 
ations in the flow of water in the irrigation 
system to thereby maintain a constant propor- 
tion of fertilizer to the irrigation water. 

35 Yet another object of the invention is to 
provide an automatic apparatus in accordance 
with the foregoing objects in which the initi- 
ation of the injection of the liquid fertilizer 
and the termination of its injection shall be 

40 automatically controlled by even relatively 
low rates of flew of the water in the irriga- 
tion system; a^for example beginning or ceas- 



ing the injection when the flow of water is 
greater or, smaller than' one gallon per minute. 

A further object of the invention is to pro- 
vide a liquid fertilizer injection apparatus in 
conformity with the above-Hmentioned objects 
in which, the rate of injection of the fertilizer 
is controlled by varying -the stroke of the in- 
jection pump, whhe maintaining the speed of 
operation of the injection pump at a substan- 
tially constant rate. 

Yet another object of the invention is to 
provide an injection system in conformity with 
the preceding objects wherein an improved 
means, obviating -the use of springs, is em- 
ployed to discontinue operation of the motor 
of the injection device when the flow of liquid 
in the irrigation system drops below a pre- 
determined mininr' iMTi' rate. 0 

And a final important object of the inven- 
tion to be specifically enumerated herein re- 
sides in the provision of an apparatus as Set 
forth in the above-mentioned objects wherein 
a mechanism responsive to flow in the irriga- 
tion system may simultaneously control or 
stop the operating means of the injection 
pump; and may vary .the stroke of the injec- 
tion pump in-order to vary the introduction 
of the liquid fertilizer into the irrigation sys- 
tem. 

The present invention provides an injector 
assembly for use in injecting a liquid fertilizer 
into an krigation condfuiit of an irrigation sys- 
tem, the said injector assembly comprising a 
variable capacity reciprocating pistJon pump 
having a constant rate of operation, an inlet 
to the pump adapted to be connected to a 
source of supply of the liquid fertilizer, an 
outlet from the pump through which liquid 
fertilizer is adapted to be supplied to thfr 
said conduit, means for driving the pump, 
mechanism for connecting the said driving 
means to the pump piston, and means respoii- 
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sive to variations in the flow of the irrigation 
water in the said conduit for starting and 
stopping 'the pump and varying the stroke of 
the pump, the piston of the piston pump 

5 being positively actuated throughout its 
strokes by the said mechanism for connecting 
the pump driving means to 'the pump piston, 
and the said means responsive to the now of 
the irrigation water in the conduit compris- 

10 ing a flow responsive member which has a 
face adap:ed 'to be exposed to the flow of 
water in the conduit and movable by vari- 
ations of pressure of (the water in the conduit: 

The invention also provides a method of 
15 feeding fertilizing liquid into an ^irrigating 
conduit of an irrigating systean for plants 
which consists in supplying irrigating water to 
the irrigating conduit, introducing the ferti- 
lizer by a pump having a constant speed of 
20 operation* beginning of tie introduction of the 
fertilizer when the flow of the irrigating water 
in the conduit exceeds a predetermined rate 
and thereafter varying, by varying the delivery 
capacity of the constant speed pump, the rate 
25 of introduction in proportion to variations in 
the flow of the irrigating water above the said 
■ predetermined rate. 

One constructional form of the invention 
is shown, by way of example, in the accom- 
30 panying drawings, in which: — 

Figure 1 is a fragmentary elevational view 
showing a poition of an irrigation system 
with the liquid fertilizer injector of this in- 
vention applied thereto; 
35 Figure 2 is a top plan view of the arrange- 
ment of Figure 1; . 
o Figure 3 is a diagrammatic view showing 
more clearly the automatic control mechan- 
ism of the assembly of Figure 1; 
40 Figure 4 is a vertical sectional view, parts 
being broken away and parts shown in sec- 
tion, and upon an enlarged scale, of the flow 
responsive controller of the injector; 
Figure 5 is a sectional view taken substan- 
45 tjally upon the plane indicated by «the section 
line 5 — 5 of Figure 4; 

Figure 6 is a detail view taken upon an 
enlarged scale and generally in vertical sec- 
tion of a hydraulic cylinder and piston form- 
50 ing a part of return means for the flow respon- 
sive controller,' # # — 

Figure 7 is a fragmentary detail view^ taken 
pardy in top plan and partly in horizontal 
section of a portion of the connection of the 
55 injector pump actuating mechanism; 

Figure -8 is a fragmentary front elevational 
view of the arrangement of Figure 7; 

Figure 9 is a fragmentary vertical -transverse 
sectional view through a portion of the injec- 
60 cor pump actuating mechanism; 

Figure 10 is a perspective view of a guide 
member forming a part of the injector actu- 
ating mechanism; 
Figure 11 is a vertical central sectional view 



through .the liquid injection pump of the 65 
invention; and, 

Figure 12 is a fragmentary top plan view, 
parts being broken away, of the injector 
device of Figure 11. 

In general, the present invention aims to 70 
provide an apparatus whereby .the growth of 
plants may -be nourished and stimulated by 
supplying liquid fertilizer thereto through the 
mixing of the liquid fertilizer with the irri- 
gation water at a constant proportion, in order 75 
that the irrigation system for the plants may 
also serve to supply nourishment thereto. The 
present invention is particularly applicable to 
such irrigation systems as axe employed, usu- 
ally as permanent installations, in greenhouses, 80 
nurseries, groves or orchards and the like. An 
important feature of this invention resides in 
the provision of an apparatus which may be 
easily applied either as a permanent compon- 
ent of or as a temporary attachment for an 85 
irrigation system, and when so applied, will 
be entirely automatic in maintaining a con- 
stant proportion of liquid fertilizer to the 
irrigation water delivered by the irrigating 
system. 90 

It is an important feature of the invention 
that the liquid fertilizer injection apparatus 
of this invention shall ibe controlled by the 
flow of water in (the irrigation system and 
shall be responsive to variations in such flow, 95 
for the dual purposes of initiating or halting 
the injection of the liquid fertilizer at pre- 
determine! rates of flow and further for vary- 
ing -the rate of die injection of the liquid 
fertilizer in accordance with the rate of flow 100 
through the irrigation system. 

'Referring .first to Figures 1 and 3 it will 
be seen that the liquid fertilizer injector of 
this invention has been applied to a portion 
of the conduits 10, 12 of any conventional irri- 105 
gation system the flow of water through the 
conduits being in the directions indicated by 
the arrows in Figures 1 and 3. The con- 
duits 10 and 12 for the purposes of this in- 
vention are connected by a fitting 14 par- 110 
ticulariy adapted for cooperation with the 
liquid injector device of this invention. Indi- 
cated generally by the numeral 16 is a liquid 
injector -pump injecting liquid fertilizer, the 
same being supplied by means of an inlet 115 
ripe 18 with liquid fertilizer of any desired 
type from any suitable source, a discharge 
pipe 20 delivering the liquid fertilizer in accu- 
rately controlled quantities and rates of flow 
from the injector unit 16 into the conduit 12 120 
on the downstream side of the fitting 14, 
whereby -the liquid fertilizer will mix with 
the irrigation water flowing through thz con- 
duit cf the irrigation system. An electric 
motor 22 is, utilized to operate the actuating 125 
mechanism of the injector pump unit 16, this 
motor being controlled by a micro-switch 24. 
k flew responsive controller control* the 
micro-switch which in turn controls the actu- 



atfcm of the electric (motor 22* whereby the 
electric motor will operate the injector unit; 
and the flow responsive controller further 
varies the stroke of 'die pump to thereby con- 
5 trol its rate of delivery. 

Variable Stroke Injector Pump 
Although the principles of this invention are 
not limited to any particular construction of 
injector pump unit, the tpunrp construction 

10 shown in Figures H and 12 is deemed to be 
particularly satisfactory for the purposes of 
this invention. As shown in these figures, 
the injector pump unit 16 includes a central 
body portion 30 from which extend oppositely 

15 disposed ipump cylinders 32 and 34, each 
provided with a removable cylinder head 36, 
provided with a suitable packing assembly 
38 through which is reciprocably disposed a 
pair of piston rods 40 and 42 whose inner 

20 extremities 44 and 46 constitute injector 
pistons or plungers as set f orth hereinafter. 

A crosshead is provided for reciprocating 
the pLunger§.in unison in their cylinders. Thus, 
a pair of parallel rods 48 and 50 are con- 

25 nected at their opposite extremities by cross 
arms 52 and 54, which are adjustable upon 
the rods as by means of adjusting nuts 56. 
At their imidportionsj the arms 52 and 54 are 
provided with (bares through which extend 

30 the outer ends of the pistons rods 40 antf 42, 
sstscrews or the like 58 being provided to 
rigidly secure the piston rods to the cross- 
head. It will thus be evident that when the 
crosshead is reciprocating, the pistons 44 and 

35 46 will be simultaneously reciprocated, but 
in opposite directions in the pump cylinders. 

The central body portion 30 of the injec- 
tor pump unit is provided with a pair of 
transverse bores 60 and 62 which are dis- 

40 posed adjacent the ciosed 3 inner ends of the 
two pump cylinders 32 and 34, these bores 
amsmunicating therewith as by passages 64 
and 66. The bores emerge through one 
side of die central body portion 30 being 

45 closed 'by a cover plate 68 which is* remov- 
ably secured as by fastening bolts 70 Rising 
from the cover plate is a threaded nipple 72 
adapted to be connected with the above-men- 
tioned liquid fertilizer discharge pipe 20, and 

50 passages 74 and 76 formed in the cover plate 
68 connect the nipple and .the pipe 20 with 
the two bores 60 and 62. 

Disposed in the bore 60 and 62 are the 
intake and discharge valve assemblies for 

55 the two pump cylinders. The intake vake 
assemblies each comprise a sleeve 80 having 
a port 82 at its upper end one of the ports 
registering with tiie port 64 and the other 
with the port 66. At its lower end, the 

60 sleeve 80 is provided with a closure plug 84 
having an inlet which is controlled 'by the 
inlet valve 86 which in turn is yieldingly re- 
tained ^against the port as by the valve spring 
1 88 disposed in the sleeve and bearing against 



the closed upper end 90 thereof. From the 65 
previously mentioned liquid fertilizer supply 
conduit 18, the fertilizer is delivered by 
means of passages 92 and 94 to the inlet ports 
of the inlet valve sleeves 80 of the two bores 
60 and 62, as will be apparent from Figure 70 
11. Thus,, liquid fertihzer is supplied to 
the inlet valves which are yieldingly retained 
in closed position, upon the suction strokes of 
their pump plungers, liquid fertilizer will be 
drawn into the valve assemblies and by means 75 
of the passage 64 or 66 into the pumping 
cylinders. 

The discharge valve assemblies of the pump 
cylinders likewise consist of sleeves 100 which 
are closed at their upper ends except for dis- 80 
charge passages 102 which communicate with 
the conduit 74, previously mentioned in die 
detachable plate 68. At their other ends, the 
sleeves are provided with closure plates or 
-heads 104 which are apertured to provide dis- 85 
charge ports which are likewise closed by dis- 
charge valves 106 yieldingly retained in their 
port closing position by the springs 108 dis- 
posed in the sleeves. It will be observed that 
the upper closed ends 90 of the inlet vake 90 
sleeves 80 are provided with ports 110 which 
communicate with the ports in the discharge 
valve assembly heads 104 and jhus estab- 
lish, communication between the discharge 
valves and the injector pump cylinders. In. 95 
this arrangement it will thus he observed that 
the intake of the pump is through the inlet 
valve assembly while the discharge of the 
pump is through -the upper end of the inlet 
valve assembly and through the exhaust or 100 
discharge valve assembly. 

The valve assembly may be readily serviced 
by merely removing the valve closure plate 
68. 

It will thus be apparent that upon recipro- 105 
cation of the pump pistons 44 and 46, flow 
of liquid will be alternately drawn from the 
supply conduit 1<8 .through the two inlet 
assemblies to the two rpump cylinders 32 and 
34; and will be alternately discharged from 110 
those cylinders through the discharge valve 
assemblies and the discharge conduits 74 
and 76 to the discharge pipe 20. This 
arrangement permits the employment of a 
doutble acting pump for providing a substan- 115 
daily uniform flow of the liquid fertilizer from 
the injector unit into the irrigation system. 

Injector Pump Actuator 
Reciprocation is imparted to the crosshead 
for actuating the injector pump plungers by 120 
means of an actuating mechanism to be now 
described. Inasmuch as it is generally more 
convenient to employ a constant speed elec- 
tric motor for the source of power for actu- 
ating the reciprocating injection pump, it is 125 
necessary to vary the output of the pump in 
order that despite its constant speed of oper- 
ation, varying quantities cf the liquid ferti- 
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lizer may be injected into the irrigation system 
in accordance with variations of die rate of 
flow therethrough and thus maintain, a uni- 
form proportion of the fertilizer to the ■water. 

5 Mounted in any convenient manner is a 
supporting ibase 120 upon which is secured 
the central portion 30 of tie injector unit 
The crosshead .bars 52 and 54 are slidaible 
upon this base and the piston rod 40 is eion- 

10 gated to extend through a pair of guides L22 
and 124. Intermediate the guides, the piston 
rod has secured thereto a slide block 126 to 
which redprocatory motion is imparted in a 
manner to be subsequently set forth whereby 

15 reciprocation is imparted to piston rod 40, the 
crosshead and the two injector pistons or 
plungers. 

As will ibs best apparent from Figure 7, the 
slide 126 is fixed upon the piston rod 40* 
20 being secured in position thereon as by a 
fastening pin or the like 128. Secured to a 
flat face 130, .see Figure 3, of the slide 126 
is a pivotal plate 132, being pivoted to the 
slide by the retaining pin 128 by means of 
25 which the slide is in turn detachahly secured 
to the piston rod 40. This pivotal connec- 
tion is shown clearly in Figure 9 and from a 
comparison of Figures 8 and 3 it will be 
seen that the pivot plate 132 pivots upon the 
30 face 130 upon the slide 126 during operation 
of rhe /ievicp for the purpose_ toJbe subse- 
quently apparent. - " — - 
Carried by the pivot plate 132 are upper 
and lower sets of rollers 134 between which 
35 rollers is vertically slidable a crank lever 136. 
At its upper end this crank lever has a crank 
shaft: 138, and as shown in Figure 9 an adjust- 
ing member or bar 140 is pivoted thereon. 
Eigidly secured' to the end of the crank shaft 
40 138 is the crank arm 142 having in turn a 
crank 144 thereon to which is attached a con- 
necting rod 146. 

'A reduction gear assembly, not shorni y but 
of any conventional type, is housed in a gear 
45 casing 148 and is driven iby the motor 22, for 
the purpose of driving a crank arm 150 which 
in turn is pivoted as at 152 to the end of the 
connecting rod 146. 
As so far described it will now fee apparent 
50 that actuation of the motor 22 will result in 
the crank 150 actuating the crank arm 142 
and through the crank shaft 138 causing 
oscillation of the crank lever 136 about the 
axis of the sb3& 138. The lever 136, in 
55 turn, bearing against the two sets of anti- 
friction rollers 134, will impart ireciprccatory 
motion along the axis of the piston rod; 40 
for operating the crosshead and consequently 
the two injector pump plungers. 
60 It is preferred that the crank arm 150 be 
of lesser, length than the crank arm 142, 
whereby rotation of arm 150 will result in 
oscillation of the arm 142. Although the 
arms 150 and 142 have a fixed oscillation, a 
65 variable stroke is imparted to j&e piston rod 



AO by extending or shortening the effective 
length of the crank lever 136 with respect to 
its engagement with the slide block 126 
through the .two sets of rollers 134. For 
that purpose, the bar 140 is adjusted; vertically 70 
t thus shorten or extend the effective length 
of the arm .136 and thereby vary the ampli- 
tude of the reciprocation- imparted thereby to 
the pistpji rod. 

Jn oriler to effect this vertical adjustment 75 
of the ibar 140 which thus constitutes an 
adjustable support for the axis of .the crank 
shaft 138, there is provided a guide bracket 
160, see Figure 10, which is suitably mounted 
or fastened upon the base 120 in any con- 80 
venient location. This bracket is provided 
with suitable apertures 162 whereby fasteners 
may foe employed to fixedly secure the bracket 
in position, and there is provided a slotted 
ibox 16£_upon the bracket, having a guide 85 
slot 166 through which the member 140 is 
reciprocaible. 

Means are provided for raising and lower- 
ing the member 140 in order to adjust the 
stroke of the injector pump. The actuating 90 
means for adjusting the member 140 and con- 
sequently the stroke of the injector pump 
is associated with a flow responsive controller 
in an advantageous manner to be now des- 
cribed. 95 

Flow Responsive Controller of the 

Injector Pump 
A flow responsive controller is provided 
which in response to variations in the rate of 
flow through the irrigation system will start 100 
or stop actuation of the injector pump and 
will vary the stroke and consequently rate of 
delivery of liquid fertilizer from the injector 
pump. The flow responsive element of the 
controller is housed in the fitting 14. Refer- 105 
ring particularly to Figure 4 it will be seen 
that the fitting 14 includes a cylindrical en- 
larged portion 161 in which is disposed a 
cylindrical partition 163 leaving an annular 
chamber 165 therebetween. The partition 110 
163 is of substantially the same diameter as 
that of the conduit sections 10 and 12. The 
cylindrical partition is provided with a plu- 
rality of apertures or ports 167, these ports 
'being arranged in a spiral, as will be clearly 115 
apparent from Figure -T h e upper end of 
the fitting is provided with a removable closure 
cap 168 which also retains the flange 170 
against the upper end of the fitting in. sealed 
engagement therewith, this flange having a 120 
guide bushing 172 whose upper end is pro- 
vided with a packing seal 174. A rod 176 
is slidable through this bushing and carries 
at its lower end a piston 178. This piston 
is slidable within the apertured cylindrical 125 
partition 163 so that vertical adjustment of the 
piston will close or mask a varying number of 
the apertures 167. Conveniently, if desired, 
the piston. 178 may have an upsranding .skirt 



or sleeve in order to close all of the apertures 

167 which lie above -the bottom face of the 
■piston. In any event, the flow of water in 
the irrigation system in the direction of the 

5 arrows of Figure 4 will (produce a force upon 
the -bottom surface of -the piston 178. This 
force will be (proportionate to the rate of flow. 
As the piston is, in its lowered position, obvi- 
ously a fewer number of ports 167 will be 

10 uncovered whereby pressure will ibuild up 
below the piston causing upward movement 
of the same. This upward movement* will 
continue until a sufficient number of ports 
have been uncovered to cause the pressures 

13 in the two conduit sections 10 and 12 Co be 
substantially equal or at a fixed predeter- 
mined ratio with respect to each other, so 
that the position of the piston 178 will be 
directly proportional to the rate of flow 

20 through lie irrigation system. 

Extending upwardly from the closure cap 

168 are guide members ISO having vertically 
extending guide slots 182 therein. The upper 
end of the piston rod 176 is externally 

25 threaded as at 184 and a lug 186 is screw 
threadedly engaged 'thereon. This lug has 
horizontally extending arms 188 and 190 
which are guidingly received in the dots 1&2. 
"fhe upstanding lug 186 is bifurcated, as will 

30 be apparent from Figure 3, to receive the 
lower end of the adjusting member 140 pre- 
viously mentioned, the latter being connected 
ito the bifurcations as by means of a pivot pin 
192. It will thus be apparent that the 

35 member 140 and the piston rod 176 and the 
piston 178 are caused to move vertically as 
a unit. Thus, upon actuation of the liquid 
pressure responsive member 178, the latter 
in turn Will cause vertical movement of the 

40 member 140 and thus will adjust vertically 
the position of the crank shaf t 138 and there- 
by will cause variation of the stroke of the 
injector plungers as previously mentioned. 
Referring now more particularly to Figures 

45 1 and 3 it will be understood that the micro- 
switch 24 is electrically connected to the 
electric motor 22 as by an electric cable 200, 
and to any suitable source of electric current 
in any suitable manner, not shown. The 

50 arm 190 is adapted to actuate the micro- 
switch 24 and thus control the -electric circuit 
of the motor 22. The arrangement is such 
that upon a predetermined upward movement 
of the piston 178 under the influence of a 

55 predetermined rate of flow in the irrigation 
system, the upward travel of the arm 190 
will energize the switch and initiate opera- 
tion cf the electric motor and through the 
motor and its connections will cause oscilla- 

60 tion^of the lever 136. However, when the 
crank shaft 138 is in its lowermost position, 
its oentre will be substantially upon the axis 
of the pivotal connection 12$ of the lever 
with the slide block, whereby oscillation of 

fi5 the lever will merely result ifl pivoting of the 



■block and will hot result in reciprocation of 
the pi&ton rod 40 or of the crosshead assem- 
bly^ However, as the rate of flow increases 
beyond that amount necessary to energize the 
electric motor, continued upward travel of 70 
the piston will in turn render the crank arm 
136 of varying effective length as the crank 
shaft 138 is moved at an increasing distance 
from the axis of the pivot pin 128. Thiis r 
as the rate of flow through the irrigation sys- 75 
tern increases, the stroke of the injector will 
also be increased toy the lengthening of the 
crank arm 136. By this means, the rate 
of delivery of the injector pump assembly is 
increased in proportion to increase in the 80 
rate of flow through the irrigation system. 
Obviously, the rate of increase' of injection 
may be so calibrated as to maintain a fixed 
proportion^ of the liquid fertilizer supplied 
to the irrigating water; or may be varied at 85 
a predetermined rate with respect thereto. 

Provision is made for positively decreasing 
the rate of injection as the rate of flow through 
the irrigation system diminishes ; and to de- 
energize the electric motor when the rate of 90 
flow drops below a predetermined minimum. 
For this purpose, there is provided a hyd- 
raulic cylinder 202 which is mounted by a 
supporting (bracket 204 upon the previously 
mentioned guide bracket 160. As will be 95 
best apparent from Figure 6, the cylinder 202 
is provided with a suitable packing member 
i06 at its lower end through which is slid:- 
ably received an actuated plunger 210. Its 
upper end is provided with a cylinder head 100 
212 having an internally threaded bore 214 
which communicates with a conduit 216. As 
shown in Figures 1, 3 and 4, the conduit 216 
communicates with the fitting 14 below or 
upon the upstream side of the perforated 105 
cylindrical partition 163. Thus, the liquid 
pressure prevailing in the irrigation system 
conduit 10 or the fitting 14 below the piston 
178 is applied to rite plunger 2JL0 to cause 
the Jatter to press downwardly upon the upper 1 10 
end' of the adjusting member 140. 

It will Ibe observed that the area of the 
plunger 210 is considerably less than that of 
the piston ITS whereby the latter can easily 
override the downward pressure imposed by 115 
the plunger 210 upon the top of the adjust- 
ing member 146, and force the latter upwardly 
in response to variations in flow in the irri- 
gation system- conduits. However, when 
this flow drops below a predetermined value, 120 
the substantially constant pressure in the 
conduit 10 will produce a constant force upon 
the plunger 210 tending to restore the adjust- 
ing member 140 to its lowered position thereby 
reducing .the stroke of the injector unit and 125 
re-lowering the piston 178 and eventually 
causing 'the arm 190 to de^activate the rnicro^ 
switch 24, 

From the foregoing it will be apparent that 
an apparatus has been provided which is com- 130 



pletely automatic in its operation and will 
respond to the rate of flow through an irri- 
gation system for introducing a liquid ferti- 
lizer fhercinto. When the flow is out off 

3 through the irrigation system by the main 
control valve, not shown, the standing pres- 
sure therein, applied to the plunder 210, will 
maintain the actuating mechanism _ of the 
injector unit in an inoperative position; and 

10 will thus de-energize the electrical connections 
of the motor 22. When the main valve in 
the irrigation system is open however, and the 
flow therethrough reaches a predetermined 
minimum, such as about or slightly less than 

15 one gallon per minute, the piston 178 will 
be moved upwardly to first actuate the micro- 
switch and start operation of the motor and 
. of the crank shaft 138; and upon further 
increase in the rate of flow will then adjust 

20 the stroke of the injector unit in proportion 
to the increase. Therefore, it is merely 
necessary to control the rate of flow through 
the irrigation system by the conventional 
method and there will be produced an auto- 

25 anatic calibrated supply of liquid fertilizer 
thereto. 

The foregoing is considered' as illustrative 
only of the principles of the invention. 
Further, since numerous modifications and 

SO changes will readily occur to those skilled in 
the art, it is not desired to limit the inven- 
tion to the exact construction and operation 
shown and described, and accordingly all 
suitable modifications and equivalents may 

35 be resorted to, falling within the scope of the 
invention as claimed. 
WHAT I CLAIM IS: — 

1. ' An injector assembly for use in inject- 
ing a h'quid fertilizer into an irrigation con- 

40 duit of an irrigation system, the said injec 
tor assembly comprising a variable capacity 
reciprocating piston pump having a constant 
rate of operation, an inlet to the pump adapted 
to be connected to a source of supply of the 

45 liquid fertilizer, an outlet from the pump 
through which liquid fertilizer is adapted to 
,be supplied to the said conduit, means for 
driving t^e pump, mechanism for connecting 
the said driving means to the pump piston, 

50 and means responsive to variations in the flow 
of the irrigation water in the said conduit for 
starting and stopping the pump and varying 
the stroke of the pump, the piston of the 
piston pump being positively actuated 

55 throughout its strokes by the said mechan- 
ism for connecting the pump driving means 
to the pump piston, and the said means re- 
sponsive to the flow of the irrigation water 
in the conduit comprising a flow responsive. 

60 member which has a face adapted to be ex- 
posed to fte flow of water in .the conduit and 
movable by variations of .pressure of the water 
in the conduit. 

2. An injector assembly as claimed in Claim 
65 1, wherein the mechanism for connecting the 



pump driving means to the pump piston in- 
cludes means which acts to vary the stroke 
of the pump piston and is operatively con- 
nected to the flow responsive member. 

3. An injector assembly as claimed in Claim 70 
1 or 2, which, comprises means responsive to 

the pressure of the water in the said conduit 
for continuously urging the flow responsive 
member in opposition to force applied to the 
member by an increase in flow m the con- 75 
duit. 

4. An injector assembly as claimed in 
Claim 3, wherein there is an operative con- 
nection between the said means for continu* 
ously urging the flow responsive member in 80 
opposition to the said force and the pump 
stroke varying mechanism such that the latter 

is urged into its minimum stroke position. 

5. An injector assembly as claimed in any 

of the preceding claims, wherein the intro- 83 
duction of the fertilizer into the conduit is 
begun when the flow of irrigating water in 
the conduit exceeds a predetermined rate, 
whereafter the rate of introduction of the 
fertilizer, by varying the delivery capacity oi 90 
the pump, is varied in proportion to vari- 
ations in the flow of the water above the pre- 
determined rate. 

6. An injector assembly as claimed in any 

of the preceding Claims 2 to 5, wherein the 95 
pump driving means consists of an electric 
motor controlled by a micro-switch which is 
controlled by the flow responsive member. 

7. An injector assembly as claimed in any 

of the preceding claims, wherein the pump ioo 
is a double-acting pump which has two 
opposed and: interconnected pistons, and 
wherein one of the pistons is connected to 3 
slide block on which a crank is pivotable, a 
plate carrying a crank which is adjustable 105 
relatively to the axis of the pivot, and where- 
in the crank is operatively connected to the 
floiv responsive member so that the effective 
throw of the crank and, therefore, the stroke 
of the pump are varied in accordance with no 
the position of the flow responsive member 
and thus with the variations in the flow of 
the irrigation water. 

S. A method of feeding a fertilizing liquid 
into an irrigating conduit of an irrigation 115 
system for plants, which consists in injecting 
by a reciprocating pump the liquid into the 
irrigation water as it flows to the conduit from 
a source of supply, and controlling the quan- 
tity of liquid injected into the conduit in 120 
accordance with the flow of water by the 
action of flow responsive means which is con- 
trolled by the flow of water in the conduit 
and which, through stroke-varying mechan- 
ism, acts to vary the stroke of the pump and 125 
also to control the duration of the actuation 
of the pumo. 

9. A method of feeding fertilizing liquid 
into an irrigating conduit of an irrigating sys- 
tem for plants which consists in supplying irri- 130 
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gating water to the irrigating conduit, intro- 
ducing the fertilizer toy a pump having a 
constant speed of operation beginning the 
introduction of the fertilizer when the flow 
of the irrigating water in the conduit exceeds 
a predetermined rate and thereafter varying, 
by varying the delivery capacity of the con- 
stant speed pump, the rate of introduction in 
proportion to variations in the flew of the 
irrigating water above the said predetermined 
rate. 

10. The method claimed in Claim 9, which 
includes the step of halting introduction of 
the fertilizer when the flow of the irrigating 



Water decreases from the said predetermined 
rate 

11. For use in injecting a liquid fertilizer 
into an irrigation conduit of an irrigation 
system for plants, a method and an injector 
assembly substantially as herein described 
with reference to the accompanying drawings. 

Agents for the Applicant, 
STANLEY, POPPLEWELL, FRANCIS & 
ROSS, 
Chartered Patent Agents, 
9—11, Cursitor Street, Chancery Lane, 
London, E.C4. 
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